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temperature
36.7
32.7
28.9
26.6
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temperature
57.6
50.9
53.2
53.5

Date last
E. tenella

died
Dec. 1
Dec. 19
Jan. 7
Jan. 9

Date Number
E. tenella of
began fast E. tenella
Nov. 22 60 adults
Dec. 11 30 nymphs
Dec. 11 50 adults
Dec. 11 50 adults

TABLE IV-NUMBER OF DAYS BEET LEAFHOPPERLIVED WITHOUT FOOD DURING
WINTER

Number
of days
fasted

9
8

27
29
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BIOLOGICAL NOTES ON THE FLATHEAD ED APPLE TREE
BORER (CHRYSOBOTHRIS FEMORATA FAB.) AND THE
PACIFIC FLATHEADED APPLE TREE BORER (CHRYSO-
BOTHRIS MALI HORN)

By H. E. BURKE, Specialist in Porest Entomology, Forest Insect Inl'estigations, Bureau
of Entomology, U. S. Department of Agriculture

Practically every article written in America on apple insects or even
general fruit insects mentions Chrysobothris fe7l1orata as an injurious
enemy of the apple and other fruit and shade trees. Very few, how-
ever, ever mention mali which according to our records is far more
common and injurious in the Pacific states thanfemorata. Numerous
rearings have given us femorata from the prune and plum a few times
and mali from the currant, apple, plum, prune, cherry, peach and
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apricot a number of times. Mali is also more common in shade trees
and brush forests while femorata is commoner in t~e oaks and the
aspen forests of the high Sierras. Femorata occurs throughout the
United States and mali has been reported from Oregon, California,
Nevada, Utah, Colorado and Arizona. Many of the published
records of damage by femorata in the Rocky Mountains and Pacific
states undoubtedly refer to damage by mali.

Both species often cause severe damage to shade trees as the fol-
lowing western records will show. In 1912 the writer found a number
of lombardy poplar trees in the High School grounds at Yreka, Cali-
fornia, severely injured by the larval mines of femorata. In 1915
Mr. Josef Brunner reported the same species destructive to small
black cottonwood at Missoula, Montana. The next year Mr. W. D.
Edmonston found about half of the silver maple shade trees, planted
in 1913 in Colorado Springs, killed by this species and Mr. F. C.
Bishoff reported serious injury to planted sycamores at Dallas, Texas.
An examination of a nursery near San Jose, California, in July, 1918,
showed that out of a block of 1,500 European sycamores, 2-2! inches
in diameter, 258 were already dead from an attack by mali, many
more were infested and partially girdled and numerous others were
being infested by the young larvre. A row of 47 white flowering horse
chestnuts had 4 trees killed and 17 rendered unsaleable and some young
beech were in the same condition. About the same time a forty acre
field of red currants near Haywards, California, was found so badly
infested by this same species that the owner expected to root up the
entire lot and burn them. Planted maple, mountain ash, flowering
cherry, loquat, beech and birch in and around Los Gatos and San Jose
are heavily infested and many trees are killed outright. Both species
attack and kill the eucalyptus and appear to be becoming destructive
especially in the large planted groves.

Fernorata and mali resemble each other closely in habits, seasonal
history and character of work. The first evidences of an attack
are wet spots on the bark. Later, in some plants as the cherry, plum
and prune there is a strong flow of gum. In all cases the bark is apt
to crack and show the frass filled mines beneath.

The eggs are flattened, oval, light colored, ribbed, about Imm.
(1/25 in.) in diameter. They are laid singly, sometimes close together,
on the bark during June and July. Some are laid directly on the
exposed surface of the bark but most are flattened down into depres-
sions, tucked into crevices or inserted under loose flakes or between
the scales. In hatching the young larva bores through the bottom
of the shell directly into the bark. It soon mines down to the wood
and winds back and forth through the outer wood and inner bark
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until full grown, when it forms the pupal cell in the outer wood or
middle bark. Full grown larvre of femorata are about t of an inch
long, those of mali about t inch. Feeding larvre of femorata have
been found under the bark from July 7 to June 10, prepupallarvre
in the pupal cells from August 22 to June 10; feeding larvre of mali
from July 19 to May 21 and prepupallarvre from August 24 to July 19.
The observations indicate that in California the most of both species
pass the winter as prepupal larvre in the cells. Some will pass two
winters in this stage. Femorata has been taken a number of times
in pupal cells in the bark but mali has always been in the wood. In
the writers opinion the only reason for this is that mali seldom occurs
where the bark is thick enough to form a pupal cell. Femorata pupre
were found from January 15 to September 10, mali pupre from March
27 to June 19. The pupal stage lasts from two weeks to two months
depending on the climatic conditions. The transformation to the
beetle takes place in the pupal cell. Young femorata beetles have
been found in the cells from March 28 to August 9, mali beetles from
April 16 to August 7. The beetles usually pass from one to several
weeks in the cells. They then emerge by an oval exit hole through
the bark and are found crawling or resting on the leaves or bark of the
host plant or flying about in the warm sunshine.

Femorata beetles have been taken in the field from May 15 to August
11, mali beetles from April 24 to August 7.

In the beetle stage the two species are easily told apart. The
prosternum of femorata is straight across in front; that of mali has a.
short lobe. The anterior tibire of the femorata male has a number of
small teeth on their inner margins, those of mali are abruptly dilated
at the apical fourth. The larvre are more difficult and it is a question
if they can be distinguished in all cases. As a usual thing the femorata
prepupallarvre are larger than those of mali, the V on the dorsal plate
of the first thoracic segment extends entirely through the rugosa area,
the ventral groove is broader and deeper and the rugosities themselves
are rounder, larger and more distinct.

Besides the typical mali there is another form which runs to mali
in Horn's table. This may be the variety lineatipennis, Van Dyke.
If so it should be raised to specific standing. It lives in the chaparral
broom (Bacchans pilulans) in California and B. sergiloides in Arizona
and does not occur in the same hosts with mali.

The recorded food plants of femorata include apple, quince, pear,
peach, plum, apricot, cherry, currant and pecan among the orchard
trees and oak, mountain ash, maple, beech, box elder, hickory, chest-
nut, sycamore, horse chestnut, linden, willow and redbud among the
shade and forest trees. The records in the Branch of Forest Insect
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Investigations give the black walnut (Juglans nigra), hickory (Hicoria
sp.), chestnut (Castanea dentata), white oak (Quercus alba), chestnut
oak (Q. prinus), hackberry (Celtis occidentalis), sweet gum (Liquid-
ambar styraciflua), peach (Prunus persica), Texas redbud (Cercis
reniformis) and maple (Acer sp.). In the west we have reared it from
the smooth leafed willow (Salix lccvigata), arroyo willow (S. lasiolepis),
aspen (Populus tremuloides), black cottonwood (P. trichocarpa),
Fremont cottonwood (P. fremontii), lombardy poplar (P. nigra-
italica), white alder (Alnus rhombifolia), California white or valley
oak (Quercus lobata), gambel oak (Q. gambeli~), California live oak
(Q. agrifolia), interior live oak (Q. wislizeni), California black oak
(Q. californica), wild plum, (Prunus americana), domestic plum, prune
(P. domestica), peach (P. persica), silver maple (Acer saccharinum)
and blue gum (Eucalyptus globulus) and have taken larVal which
appear to be this species from the Carolina poplar (P. deltoides)
European white birch (Betula alba) and blue oak (P. douglassii).

The recorded food plants of mali are the apple and the currant.
We have reared the adults from the arroyo willow (S. lasiolepis),
copper beech (Fagus sylvatica purpurea), California live oak (Quer-
cus agrifolia), American elm (Ulmus americana), camperdown elm
(U. scabra pendula), huntingdon elm (U. scabra huntingdoni), Euro-
pean sycamore (Platanus orientalis), California sycamore (P. racemosa),
cultivated currant (Ribes rubrum), cultivated rose (Rosa sp.), mountain
mahogany (Cercocarpus parvifolius), apple (Pyrus malus), European
mountain ash (Sorbus aucuparia), Christmas berry (Heteromeles
arbutifolia), plum, prune (Prunus domestic.a), Pacific plum (P. sub-
cordata), Japanese weeping rose flowering cherry (P. pendula), cherry
(P. avium), hollyleaf cherry (P. ilicifolia), peach (P. persica), apricot
(P. armeniaca), loquat (Eriobotraya japonica), pea chaparral (Picker-
ingia montana), sycamore maple (Acer pseudo-platanus), silver maple
(A. saccharinum), red maple (A. rubrum), Oregon maple (A. mac-
rophyllum,) box elder (A. negundo), European horse chestnut (Aescu-
lus hippocastanam), coffee berry (Rhamnus california), wild lilac
(Ceanothus sorediatus), blue gum (Eucalyptus globulus) and madrone
(Arbutus menziesii) and have taken larVal which appear to be this
species from the smooth leaf willow (Salix lmvigata), weeping willow
(S. babylonica), lombardy poplar (Populus nigra-italica), white alder
(Alnus rhombifolia), California black oak (Quercus california), indian
plum or oso berry (Osmaronia cerasiformis), evergreen buckthorn
(Rhamnus crocea) and manzanita (Arctostaphylos tomentosa).

As both of these insects are produced in numbers from a great
variety of native and introduced food plants practical control is rather
difficult. Trees and shrubs should be well cultivated and kept in as,
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most easily be conducted by traveling in an automobile. This belief
was entirely justified. The creosote bush area was traversed twice,
from California to New Mexico, and it is improbable that any very
considerable area in which the scale insect might be found was
overlooked. The adventures of an almost totally inexperienced
driver in piloting an antiquated specimen of our most popular type of
automobile over some hundreds of miles of desert roads that in large
part consist of but a pair of wheel tracks through the brush were
interesting in themselves but are not properly a part of this recital and
may be left to the imagination.

Owing to the conspicuous appearance of the insect, its discovery,
when it is present in any significant numbers, is a simple matter.
Fairly accurate observations can in fact be made from a moving car.
The lac occurs as a more or less solid incrustation on the twigs of the
host plant, which is a very open shrub. The insects are extraordinarily
gregarious and are almost never found singly, the colonies being from
a quarter of an inch to a foot long. It appears that ordinarily the
"crawlers" merely move out toward the tip of the twig, thus increasing
the length of the colony. .

The lac evidently remains upon the branches for a year and probably
much longer for dead bushes were observed to which it was still cling-
ing. Because of this it would seem reasonable to assume that occa-
sionally plants would be found e~tirely covered by the insect. As a.
matter of fact nothing of the sort was ever seen, even in those local-
ities where the insect is most abundant. In no case was a bush
observed to have been killed by the scale and in but a few cases
were more than two or three of the entire total of many feet of
branches on a bush infested. It is this occurrence in closely massed
colonies that causes an entirely fictitious appearance of abundance
in museum specimens. Five inches of heavily incrusted twig in a
bottle will call up pleasing visions of acres of bush thus infested-but
this may have been the site of the only colony in an acre of creosote
bush.

The insect was not encountered in Xew Mexico and I am informed
by Professor Cockerell, who is more familiar with the scale insect
fauna of New Mexico than is anyone else, that he has never seen it
there. Elsewhere it was found throughout the entire area traversed.
It was first encountered near Palm Springs, California, and was present
constantly along the road from Mecca to Glythe, thence to Yuma
and from Yuma to Tucson by way of Ajo. It was not seen east of
Tuscon but in returning it was encountered again at Rice, Arizona,
and then from Phoenix to Parker it was relatively abundant. It was
also present along the road from Parker to Needles and from Needles

 by guest on June 9, 2016
http://jee.oxfordjournals.org/

D
ow

nloaded from
 

http://jee.oxfordjournals.org/


August, '19] HERBERT: WESTERN SHADE TREE PESTS 333
to Barstow. The last specimens were seen at Inyokern, near the
southern end of the Owens Valley in California.

In all of this area the present center of abundance is in the region
bordering the Colorado River in the vicinity of Blythe and Parker.
Here, from the standpoint of a collector, the insect is extraordinarily
abundant. I estimated that from 10 to 20 per cent of the bushes were
infested and the individual infestations were heavier than elsewhere.
All other points I estimated that probably not more than 2 or 3 per
cent of the bushes were infested at all.

Here, then, should be the points at which the commercial recovery
of the lac should be possible, if it ·is possible at all. Attempts to
gather a large quantity of the substance for experimental purposes
soon showed the futility of any such hope. I seriously question that
one could gather fifty pounds of well infested twigs in a day. Of this
probably not more than a pound, if as much, would be lac. And lac
retails at 75 cents a pound.

It is further to be noted that the area in which the insect is at
present most abundant is quite limited, being confined to a narrow
belt on each side of the Colorado River. Even were the insect
sufficiently abundant in this region to make its gathering profitable
the area thus favored is entirely too small to yield any very large
supply.

Whether the insect could be artificially propagated is another
question. To answer it would involve a long series of costly experi-
ments that in all probability would likewise yield negative results.

INSECT PROBLEMS OF WESTERN SHADE TREES
By FRANK B. HERBERT, Scientific Assistant,l Los Gatos, Cal.

A forest insect laboratory was established at Los Gatos, California,
in the fall of 1916, with Mr. H. E. Burke in charge, the object being
to study the insect problems of shade trees and ornamental shrubs,
with general instructions from the Washington office to first get
acquainted with the local shade tree problems and then the larger
problems of the Pacific Coast.

In this work and region a somewhat different class of insects is
encountered from those found in the forest and most of them require
very different methods of control. There are, of course, some wood
and bark-borers which do considerable damage to shade trees, but
by far the majority of the pests are scale insects.

1Branch of Forest Entomology, Bureau of Entomology, U. S. Department of
Agriculture.
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